A Scoping Review of Published Research on the Relinquishment of Companion Animals
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This article may be used for research, teaching, and private study purposes. Any substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any form to anyone is expressly forbidden. Terms & test accuracy (Egger, Smith, & Altman, 2001; Higgins & Green, 2011; Tricco et al., 2011) . If data are sufficiently reported and comparable, SRs may include a meta-analysis (MA) to generate precise effect estimates from multiple studies investigating the same question rather than from a single study (Higgins & Green, 2011) . Scoping reviews are used to investigate broader, policy-driven research questions and to identify areas with sufficient knowledge and those with major research gaps and needs (Arksey & O'Malley, 2005; Davis, Drey, & Gould, 2009) . Scoping reviews can also be used to identify and prioritize research questions for subsequent SR-MAs (Arksey & O'Malley, 2005) . The aim of this study was to conduct a scoping review to map out and characterize the breadth and depth of existing global research about companion-animal relinquishment. The review objectives were to identify well-investigated aspects, research gaps and needs, and areas potentially suitable for SR-MAs. The results may be used to inform future evidencebased research directions as well as to inform policy decision making in this area at the local, national, or international level.
METHODS Review Protocol, Team, Question, and Scope
We conducted the review by following a comprehensive protocol that was developed by the authors a priori and contained details on all methodology used and described herein. The review team consisted of nine professionals with topic (i.e., companion-animal relinquishment), epidemiologic, and research-synthesis method expertise. The review question was, "What is the current state of published research on the issue of companion-animal relinquishment?" The review scope included any primary research (qualitative or quantitative), reviews, or commentaries investigating or discussing the issue of companion-animal relinquishment. A list of key definitions used in this review, including companion-animal relinquishment, is included in Table 1 .
Search Strategy
A comprehensive search strategy was developed and pretested on the basis of a review of an existing bibliography of relevant literature (n D 65 articles) previously developed by the principle author (JBC). Three alternative, database-specific search algorithms consisting of a combination of various population terms (e.g., pets, companion animals, dogs, or cats) and exposure terms (e.g., abandonment, surrender, or adoption) were developed by reviewing key descriptive terms in the titles and abstracts of the 65 known relevant articles. The searches were then implemented in MEDLINE, Scopus, CAB Direct, and PsychINFO to determine the proportion of the 65 articles captured by the various bibliographic databases.
The first three databases were chosen because they have been shown to include the majority of scientific veterinary literature coverage (Grindlay, Brennan, & Dean, 2012) , while PsychINFO was also included to capture additional potentially relevant articles in this topic area. We selected the most inclusive of the three search algorithms, which captured the highest proportion (54/65, 83.1%) of the known relevant articles in all four databases, and implemented Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 No publication period, language restriction, or other filters were imposed on the searches. A Scopus web search and nine targeted Google searches were conducted on November 30, 2011, and February 7 to 10, 2012, respectively, to identify grey literature (e.g., reports). For pragmatic reasons, both searches were limited to the first 100 hits and were automatically sorted according to relevance by the search platforms' algorithms. The Scopus web search used the search algorithm described, while the Google queries were conducted using combinations of the terms pet, dog, or cat and relinquishment, abandonment, or surrender.
An additional Google search was not conducted at the time the search strategy was repeated to include the term euthanasia because of the practical limitations of repeating an identical Google search of the top 100 hits and because of the low number of citations (n D 44) originally identified through this search approach. The final search strategy was verified by hand-searching the reference lists of a pragmatic sample of approximately 20% of relevant articles, including 10 literature reviews and 30 randomly selected primary-research articles. In addition, targeted searches were conducted on the websites of six humane societies and organizations known to the authors to publish reports and other documents of potential relevance to this review.
Relevance Screening
Relevance screening was conducted by the review team on the titles and abstracts of identified citations using a pretested form. Each citation was reviewed by two independent reviewers. The screening form consisted of one question to determine whether citations described the issue of companion-animal relinquishment, caretaker expectations of companion-animal ownership, or reasons for acquiring a companion animal. Only citations describing companion-animal relinquishment were considered for inclusion at the data characterization and extraction (DCE) Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 stage, while those describing caretaker expectations of companion-animal ownership or reasons for acquiring a companion animal were filtered into a separate category for future reference. Citations that primarily described animal welfare, animal behavior, HAB, or caretaker attachment and attitudes, without specific mention of the inclusion criteria, were excluded. Due to limited resources for translation, we also excluded any non-English articles.
Data Characterization and Extraction
A DCE form was applied on the full articles of relevant citations to confirm their relevance and to extract key information from the articles. Prior to its implementation, the form was sent to three stakeholders and one content expert in the area of companion-animal relinquishment for feedback. The three stakeholders held various roles within the Ontario Society for Prevention of Cruelty to Animals, and the expert was known to conduct research in the area of shelter medicine in the United States. One of the four provided feedback that was incorporated into the final version of the DCE form. Four members of the review team then used the DCE form to extract key characteristics from each article, including publication date and type; study objectives, focus, location, and target audience; study design and data collection methods; key definitions; populations studied; reasons for relinquishment; interventions against relinquishment; role of veterinarians; and reporting of results, strengths, weaknesses, and recommendations. Each article was reviewed by two independent reviewers.
The publication date variable was originally extracted as five time-period categories but was later collapsed to three time periods (before 2000, 2000-2005, and 2006-2012) with comparable numbers of articles to facilitate presentation and cross-tabulations. At this stage of the review, we decided to exclude two types of documents that were identified in grey literature searches and were originally considered for potential inclusion in the review: lay newspaper articles and website information that was not structured as a formal organizational report. We excluded these documents because they were not deemed relevant to the review focus on published research.
Review Management, Data Charting, and Analysis
Citations were uploaded to RefWorks (Thomson ResearchSoft, Philadelphia, PA), manually deduplicated, and imported into an electronic review management program (DistillerSR, Evidence Partners, Ottawa, ON, Canada). A-priori designed forms for every level of the review were pretested by multiple independent reviewers prior to use. Relevance screening was pretested on 20 purposively selected abstracts by seven reviewers; disagreements were discussed and reviewing proceeded when a kappa agreement of >0.8 was achieved.
DCE pretesting was conducted on six selected articles by five reviewers; major disagreements were discussed and the form was revised to improve clarity and relevance of the questions before use. Disagreements between reviewers at any stage of the review were resolved by the reviewing pair through consensus and, if required, by judgment of a third reviewer. Reviewer communication documents were circulated frequently about common disagreements and frequently asked questions.
DCE results were downloaded as Excel spreadsheets (Microsoft Corporation, Redmond, WA), formatted, and descriptively analyzed to determine the characteristics of the research Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 available. Scoping-review evidence maps were created in Excel using descriptive tables and bubble charts (Ilic et al., 2012; Petersen, Feldt, Mujtaba, & Mattsson, 2008) . The bubble charts were used to graphically represent cross-tabulations between the following variables: aspects of companion-animal relinquishment investigated by year of publication and study location and themes of companion-animal relinquishment investigated by year of publication and study location. Within each bubble chart, the size of the "bubbles" is proportional to the number of articles in each cross-tabulation category (Petersen et al., 2008) .
We also developed a "heat map" table to visualize the cross-tabulation of reported reasons for companion-animal relinquishment by the following six variables: publication date, study location, study design, aspects of relinquishment investigated, companion-animal populations investigated, and study setting. In this table, cell values were shaded on a gray scale representing the percentage of articles in each cross-tabulation category out of the total number of articles investigating reasons for relinquishment (n D 84). The review team met after completion of DCE to discuss the findings and evidence charts and to identify and prioritize research strengths and gaps, potential SR-MA questions, and global and contextual (i.e., Canadian) research needs and opportunities.
RESULTS
Descriptive Characteristics of Published Research About Companion-Animal Relinquishment
The review summary is shown in Figure 1 . From 6,848 unique citations screened for relevance, 602 were considered potentially relevant and procured as full articles. During DCE, 192 articles (115 primary-research articles and 77 reviews and commentaries) were confirmed as relevant ( Figure 1 ). The main characteristics of all relevant articles are shown in Tables 2 and 3. Most primary research about companion-animal relinquishment has been published since 2006, while most reviews and commentaries were published before 2000 ( Table 2 ). The majority of published research was in the form of journal articles and was conducted in the United States (Table 2) . A majority of the authors of primary-research articles did not specify a target audience or end users, while more than half of reviews and commentaries were targeted toward veterinary practitioners or clinicians (Table 2) . Most articles did not provide definitions for relinquishment or related terms ( Table 2) .
The most commonly investigated aspects of companion-animal relinquishment were companion-animal surrender, euthanasia, and adoption (Table 3) . Companion-animal re-relinquishment was investigated more often in primary-research articles than in reviews and commentaries, while companion-animal surrender, euthanasia, abandonment, and overpopulation were addressed more frequently in reviews and commentaries (Table 3) . Reasons for relinquishment, prevalence of relinquishment, characteristics of relinquished companion animals, and characteristics of caretakers who relinquish companion animals were the most commonly investigated themes among primary-research articles (Table 3 ).
Reviews and commentaries mostly covered various interventions to prevent or control companion-animal relinquishment (Table 3) . Cats were investigated in only half of primaryresearch articles; they were investigated in a much larger proportion of reviews and commenDownloaded by [Dr Kenneth Shapiro] taries. Companion animals other than cats and dogs were investigated in a small percentage of all relevant articles (Table 3 ). The role of veterinarians in companion-animal relinquishment was discussed more often by authors of reviews and commentaries than by authors of primaryresearch articles (Table 3) . Most authors recommended the use of one or more interventions, most frequently educational measures, to control or prevent companion-animal relinquishment (Table 3) .
Characteristics of Primary Research Investigating Companion-Animal Relinquishment
The key aspects and themes of companion-animal relinquishment investigated among primaryresearch articles stratified by year of publication and study location are shown in Figure 2 . Most aspects of and themes about companion-animal relinquishment were consistently investigated over time and across study locations (Figure 2 ). However, a relatively smaller number of articles Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 (n D 15) from the United States and Canada investigated companion-animal abandonment. In addition, research on interventions to prevent companion-animal relinquishment has become an increased area of focus since 2000, compared with other research themes (Figure 2 ). Specific characteristics, methods, and outcomes of primary-research articles investigating companion-animal relinquishment are shown in Tables 4 and 5 . Most quantitative primaryresearch articles used a cross-sectional study design, and most primary-research articles used questionnaires for data collection, which was completed in humane societies, shelters, pounds, or animal rescues (Table 4) . Among 84 studies that investigated reasons for companionanimal relinquishment, the vast majority of these reported various companion animal-related Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 a Multiple selections were allowed for these questions, so column percentages do not add up to 100%. b Other studied companion animals included birds (n D 7), rabbits (n D 7), rodents (n D 4), reptiles (n D 3), fish (n D 1), potbellied pigs (n D 1), horses (n D 1), and other unspecified companion animals (n D 4).
c Other recommended interventions reported by more than one article included providing additional support (e.g., financial loans) for caretakers to prevent relinquishment (n D 4), following up new adoptions (n D 3), temporary adoption and accommodation programs (n D 2), encouraging euthanasia of unwanted companion animals if they are unable to be rehomed (n D 2), and providing more assistance to shelters to increase the adoption of companion animals (n D 2). FIGURE 2 Scoping-review evidence map of the key aspects and themes of companion-animal relinquishment investigated among 115 primary-research articles stratified by year of publication and study location. Panels A and B show the number of articles investigating key aspects of companion-animal relinquishment by year of publication and study location, respectively. Panels C and D show the number of articles investigating key themes of companion-animal relinquishment by year of publication and study location, respectively. The size of the bubbles is proportional to the number of articles within a given cross-tabulation category.
and caretaker-related factors, with the most consistently studied reasons being aggressive companion-animal behaviors; moving, rental, or housing issues; and caretakers' personal issues, such as relationship problems or a lack of time to care for the companion animals (Table 5) .
Reported reasons for companion-animal relinquishment are shown stratified by publication year, location, study design, setting, and companion-animal population in Tables 6 and 7 . The distribution of reported reasons for relinquishment was fairly consistent across each of these variables (Tables 6 and 7 companion animals because of their characteristics or because they did not want them were mostly published before 2000. In addition, caretaker health issues (e.g., allergies) were one of the most consistently investigated reasons for relinquishment among studies conducted in Europe (Table 7) . General disobedience, unspecified behaviors, or other behaviors were the most consistently investigated companion animal-related reasons for relinquishment among cohort studies and studies investigating companion-animal adoption and re-relinquishment (Table 6) .
Only 17 primary-research studies were identified that investigated interventions against companion-animal relinquishment (Table 5 ). The most commonly reported types of intervention were educational programs such as behavioral advice, veterinary consultations, or a provision of resources for companion-animal caretakers or adopters (Table 5 ). Most primary-research studies investigating interventions have been conducted since 2006 (n D 8, 47.1%) and in the United States (n D 11, 64.7%), and they primarily investigated outcomes in dogs (n D 16, 94.1%).
Authors of most primary-research articles reported their results as prevalence outcomes (e.g., percentage of positive or negative outcomes), and nearly all provided a sample size for at least some of the outcomes (Table 5) . However, some authors did not provide all of their results in a format sufficient for extraction and potential use in SR-MAs (e.g., raw data were not reported Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 Note. Data are stratified by publication year and location, study design and setting, and companion-animal population investigated. a Cell shades represent the percentage of articles in each cross-tabulation category out of the total number of articles investigating reasons for relinquishment (n D 84).
Legend:
0%-5% 6%-10% 11%-20% 21%-30% 31%-40% >40% b Multiple selections were allowed (i.e., studies can be counted in more than one column). c Tabulated for primary quantitative and mixed-methods research only. Aggr. D aggression; disob., unspec., other D general disobedience, unspecified, and other behaviors; dest., hyper., noisy D destruction, hyperactivity, and noisiness; fear., escap. D fearfulness and escaping; not friendly D unfriendly or does not get along with other companion animals or people; pet char. D companion-animal characteristics; separ. anxiety D separation anxiety.
or data were presented only graphically; Table 5 ). Most authors reported at least one strength and one limitation of their studies (Table 5) . Note. Data are stratified by publication year and location, study design and setting, and companion-animal population investigated.
a Cell shades represent the percentage of articles in each cross-tabulation category out of the total number of articles investigating reasons for relinquishment (n D 84).
Legend: 0%-5% 6%-10% 11%-20% 21%-30% 31%-40% >40% b Multiple selections were allowed (i.e., studies can be counted in more than one column). reasons for companion-animal relinquishment is valuable to gain a broader understanding on the topic, including the similarities and differences in reasons for relinquishment among the various countries in which it has been studied.
Unfortunately, very few studies were identified from several countries and regions around the world, including Canada, South America, and Asia. This may, in part, be because of the language restrictions placed on the current scoping review. Given the widespread nature of companion-animal relinquishment globally and the potential for geographic differences in the Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 reasons for relinquishment, it may be worth prioritizing further primary research in regions where gaps in information currently exist.
This review showed that companion-animal abandonment was investigated in a relatively smaller number of articles from the United States and Canada compared with other countries. This may suggest that geographical differences in stray animal populations or socioeconomic conditions determine what aspect of the issue of companion-animal relinquishment is at the forefront for a particular region. A plausible reason for the lack of primary research on companion-animal relinquishment in many regions may have to do with the complexity of the issue and the recognition that it is a challenging area to research. For example, ready access to funding for research may be lacking because much of the funding is directed to humane organizations to provide housing and care for homeless companion animals.
There is also diversity in the types of facilities involved in companion-animal relinquishment, which include but are not limited to shelters, rescues, humane societies, and municipal pounds. Some are government-run organizations and others are independent, privately owned entities, which complicates identification of and access to these organizations, thus limiting the generalizability of findings. There is also diversity in the range of stakeholders, forms of relinquishment (euthanasia, surrender, abandonment), and sources of animals. Despite these challenges, gathering evidence-based information and relaying this information to stakeholders is vital to addressing companion-animal relinquishment globally.
Another significant challenge to researching companion-animal relinquishment is a lack of standardization in measuring outcomes. Efforts to standardize intake forms and shelter databases have been attempted. One example is the Asilomar Accords, adopted by a number of American states, where organizations utilize similar data collection methods and definitions to ensure consistent reporting across agencies (Asilomar Accords, 2004) . A similar effort to have reliable data collection with standardized forms at shelters has been encouraged by the NCPPSP, also in the United States.
The NCPPSP's mission is to gather reliable data to characterize the problem of unwanted companion animals and to use these data to recommend programs. Studies conducted by the NCPPSP have emphasized the importance of data collection and synthesis in pet population research. For example, Salman, New, Scarlett, Kass, & Ruch-Gallie (1997) emphasized the need for accurate data to characterize the companion-animal surplus problem before attempting to solve the problem. Having a system in place that provides consistent and reliable data on companion-animal intake and disposition at shelters is necessary to evaluate adequately and broadly the success of implemented programs (Salman et al., 1997) .
Perhaps the lack of standardized and reliable data collection may explain why only a small number of intervention studies (n D 17) were identified in this review. This is of interest in terms of future research, given that 75% of all identified articles included author recommendations for use of an intervention to address companion-animal relinquishment. This may explain the relative increase in research on interventions to prevent companion-animal relinquishment since 2000. It is possible that by focusing on the outcome of companion-animal relinquishment, the current review may have failed to identify a number of potential intervention studies that would indirectly affect companion-animal relinquishment. For example, if an intervention study looked only at modification of canine aggression and used a level of behavioral modification as its outcome measure (and not specifically relinquishment), it would have been excluded from this review. Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015
Accepting this possible limitation, the current review still indicates very little intervention research has been conducted using companion-animal relinquishment as a final outcome measure. A Canadian study on management of interdog aggression in shelters suggested that shelters may be more likely to provide rehabilitation for aggressive dogs if a scientifically validated program was available (Orihel, Ledger, & Fraser, 2005) . Understanding the impact of interventions on companion-animal relinquishment would greatly assist the animal welfare sector in focusing its resources on evidence-informed initiatives with known impacts on companion-animal relinquishment.
Education was the intervention most commonly recommended by authors in the companionanimal relinquishment literature. However, this recommendation appears to be founded on a limited evidence base, as only seven intervention studies have investigated the efficacy of education to reduce or prevent companion-animal relinquishment. Yet the existing observational research supports this recommendation.
Research has shown education of caretakers to be protective against relinquishment (Diesel, Brodbelt, & Pfeiffer, 2010; Diesel, Pfeiffer, & Brodbelt, 2008; Patronek, Glickman, Beck, McCabe, & Ecker, 1996) . Further research examining the role and impact of education both before and after acquisition of a companion animal is necessary to help inform the development of evidence-based educational initiatives that will have an impact on companion-animal relinquishment. Areas for further study include the effects of education as well as the format of the educational material provided (e.g., in-person vs. written formats), the target population (e.g., caretakers before and after acquisition), and duration (e.g., length and number of training sessions).
Research about companion-animal relinquishment appears to be on the rise, with a notable proportion (44%) of the primary-research articles identified in this review having been published since 2006. This may suggest a burgeoning interest in understanding the issues surrounding companion-animal relinquishment. This interest may mirror the evolving relationship between companion animals and humans (Case, 2008) . Case (2008) suggests that the current investment of time, emotion, and money in animals kept solely for companionship has never been higher. Although the relationship between companion animals and humans is changing, including a greater appreciation for and promotion of the public health benefits of keeping companion animals (Hodgson & Darling, 2011) , this changing relationship may be driving a greater need to understand companion-animal relinquishment and the factors contributing to successful and unsuccessful human-animal relationships.
It is interesting to note that primary research to date has focused its attention mainly on understanding the reasons for companion-animal relinquishment, including animal and caretaker characteristics. Aggression was the most common animal-related reason investigated in the primary-research articles. This is not surprising, given the public health and safety concerns that arise from caring for an aggressive animal (Quirk, 2012) . In addition, shelters face liability issues if they allow the adoption of an aggressive companion animal. Therefore, it is important for future intervention research to focus on prevention and modification of aggressive behaviors.
Housing issues, including rental and moving issues, were the most commonly investigated caretaker-related reasons among the primary-research articles. However, health issues were among the most consistently investigated reasons in European studies. Future research should investigate geographical differences in reasons for companion-animal relinquishment. Given the quantity and distribution of worldwide research investigating reported reasons for companionDownloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 animal relinquishment, this area of focus appears to be ideal in terms of prioritization for subsequent SR-MAs, which can be used to investigate sources of heterogeneity in the outcomes and to guide future decision making about preventing companion-animal relinquishment.
It is not surprising that the published primary research about companion-animal relinquishment focused mainly on dogs (87.8%), while only 52.2% investigated cats. This may reflect society's long history with dogs as human companions. It may be generally perceived that researching dogs is a higher priority than is researching cats due to their relative roles in society. Only 14 primary-research studies investigated relinquishment of other companionanimal species such as birds, rabbits, rodents, and reptiles. The focus of research on these species is reflective of companion-animal ownership in Western society, where the majority of research into companion-animal relinquishment appears to have taken place.
For example, a 2008 survey revealed that 56% of Canadian households have at least one dog or cat, whereas only 12% have fish, 5% have birds, 2% have rabbits and hamsters, and 1% have lizards, horses, guinea pigs, snakes, frogs, turtles, ferrets, or gerbils (Perrin, 2009 ). In the United States, 37.2% and 32.4% of households keep dogs and cats, respectively, while 3.9% of households keep birds (American Veterinary Medical Association, 2007) . Given these statistics and the welfare issues surrounding cat overpopulation and feral and free-roaming cats (Griffin, 2001) , there is a need for more primary research involving cats. Further, mass euthanasia of homeless cats in shelters is a major concern (Griffin, 2001) , further supporting the need for additional research in this area.
The role of veterinarians was discussed in nearly 40% of primary research and 65% of reviews and commentaries. This highlights the perceived importance of veterinarians and veterinary associations becoming involved in addressing the issue of companion-animal relinquishment. In contrast to primary research, reviews and commentaries tended to focus on the need for interventions, possibly explaining why the educational role of veterinarians was discussed more often in these articles. The results of a study on the relinquishment of dogs to shelters in the United States indicated that behavioral advice received from a veterinarian was associated with a lower risk for relinquishment (Patronek et al., 1996) . Examining the importance of a veterinarian's role should be considered for future research on interventions to prevent companion-animal relinquishment.
The role of shelters and animal control agencies is also an important area to target in future research on intervention programs. For example, shelter programs that utilize behavioral assessments and preadoption and postadoption behavior training can improve the adoptability of dogs and reduce the rate of return of adopted dogs (Bollen & Horowitz, 2008; Luescher & Medlock, 2009 ). Investigating the efficacy of different sources of caretaker education, such as animal shelters, veterinarians, pet stores, and breeders, and the relative roles of these stakeholders in reducing companion-animal relinquishment is likely to be beneficial.
In addition, researchers should consider investigating the efficacy of collaborative approaches to public education campaigns among stakeholders. Avanzino (1991) has described an example of a coalition approach. This approach has resulted in successful campaigns to educate the public on the benefits of spaying and neutering companion animals in the San Francisco Bay area, Los Angeles, and San Diego (Avanzino, 1991).
Most primary-research studies on companion-animal relinquishment have been observational or survey-based studies. In this scoping review, 73% of primary-research studies investigated reasons for companion-animal relinquishment. With this type of research, there is a concern Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 for social desirability bias; that is, caretakers may not reveal their real reason for surrender. Human emotions and the social aspect of companion-animal relinquishment must be considered when researching this issue because caretakers may provide what they believe is a socially acceptable reason for surrendering their companion animals (DiGiacomo, Arluke, & Patronek, 1998) .
Qualitative studies may at least partially assist in overcoming this limitation. Building relationships with relinquishers allows them to feel safe freely sharing their stories and broadens our understanding of the issue of relinquishment. For example, DiGiacomo et al. (1998) used qualitative methods to interview 38 relinquishing caretakers to provide a detailed view of the relinquisher's perspective. Only four qualitative studies examining companion-animal relinquishment were identified, suggesting an opportunity for further qualitative research in this area to gain a more in-depth understanding of the issues, barriers, and challenges associated with relinquishment.
Outcome measures reported across primary-research articles were varied. Most studies reported results as prevalence outcomes (93%), while a smaller proportion (24%) reported associations (odds ratios or risk ratios). This reflects the types of studies conducted (i.e., most were cross-sectional studies reporting prevalence outcomes at one point in time). Crosssectional studies are not suitable for investigating causes or risks for a particular outcome to occur, whereas case-control studies and cohort studies, which report associations, are more suitable for investigating risk or the causality of the association between the variable of interest and the outcome. These types of studies should be prioritized for future research to build stronger evidence for establishing causal relationships between risk factors and companionanimal relinquishment.
One quarter (26%) of all primary-research articles reported at least some primary outcomes in a format that is not extractable and useable for subsequent SR-MAs. This limits the ability for this evidence to be further synthesized, appropriately assessed and interpreted by end users, and used to support policy and decision making. Future primary-research studies investigating companion-animal relinquishment should follow standardized reporting guidelines for observational studies, as specified by the Strengthening the Reporting of Observational Studies in Epidemiology statement (Von Elm et al., 2007) .
One potential limitation of this review is that unpublished or grey literature (e.g., shelter or humane society reports) might have been missed by the search if it was not indexed in the databases, search engines, or websites covered in this review. For logistical reasons, we were only able to screen the first 100 hits in the Scopus web and Google searches, which could have missed some additional, relevant grey literature articles. In addition, we did not perform an updated Google search to include the term euthanasia, leading to the possibility that grey literature articles specific to this topic may have been overlooked. Currently, there is limited empirical evidence or consensus about the utility of Internet searches in scoping reviews and SRs and the potential limits that should be imposed on them given the potential for thousands of hits (Eysenbach, Tuische, & Diepgen, 2001; Higgins & Green, 2011) . Overall, we believe that our comprehensive search verification strategy supports the likelihood that most, if not all, relevant articles were identified.
A second limitation is that articles in languages other than English were excluded at the DCE stage because of limited resources for translation. A total of 66 non-English articles were excluded, which might have contributed to the relatively low number of identified studies Downloaded by [Dr Kenneth Shapiro] at 11:56 09 June 2015 from non-English countries and regions. It is not known to what extent these excluded articles would have been confirmed as relevant. Previous SR-MAs of veterinary and agri-food public health topics have identified only a small proportion of relevant studies in languages other than English (Mederos et al., 2012; Olivry & Mueller, 2003; Tusevljak et al., 2012) . It is possible that including these 66 articles would not have significantly changed the key results of the review, other than increasing representation from non-English geographic regions. Although beyond the resources of the current research team, further screening and evaluation of the 66 non-English articles investigating companion-animal relinquishment should be considered.
CONCLUSION
Scoping reviews are a knowledge-synthesis method used to explore and describe the breadth of literature available and to identify concepts in a broad area of research, evidence that is available, and research gaps (Arksey & O'Malley, 2005) . They can also provide the preliminary groundwork for subsequent SR-MAs and guide additional primary research (Arksey & O'Malley, 2005) . Although the current scoping review required considerable time and resources to complete, the understanding gained from this review on the current state of research relating to companion-animal relinquishment provides valuable information for guiding future research projects and determining the best use of future research resources.
